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Key indicators: single-crystal X-ray study; T = 150 K; mean (S–O) = 0.006 A˚;
disorder in main residue; R factor = 0.048; wR factor = 0.132; data-to-parameter
ratio = 12.4.
In an attempt to synthesize new cobalt(II) sulfate framework
structures using 1,4-diazabicyclo[2.2.2]octane as a template,
crystals of poly[0.35-[hexaaquacobalt(II)] [tri--hydroxido--
sulfato-dicobalt(II)]], {[Co(H2O)6]0.35[Co2(OH)3(SO4)]}n,
were obtained as a mixture with [Co(H2O)6]SO4 crystals.
The crystal structure can be described as being constructed
from discrete brucite-type [Co4(OH)6(SO4)2] layers, each of
which is built up from edge-shared [Co(OH)6] and [Co(OH)4-
(OSO3)2] octahedra, with partial intercalation by
[Co(H2O)6]
2+ ions. The absence of ca 30% of the
[Co(H2O)6]
2+ cations indicates partial oxidation of cobalt(II)
to cobalt(III) within the layer.
Related literature
The crystal structure of the title compound is closely related to
that of Co5(OH)6(SO4)2(H2O)4 (Ben Salah et al., 2004, 2006),
which is composed of brucite-type cobalt hydroxide layers.
The fundamental difference lies in the way that adjacent layers
are linked; being pillared by   O3SO—Co(H2O)4—OSO3  
groups in Co5(OH)6(SO4)2(H2O)4 but partially intercalated by
[Co(H2O)6]
2+ ions in the title compound. For the crystal
structures of layered materials of this type, see: Poudret et al.
(2008). For a description of the Cambridge Structural Data-
base, see: Allen (2002).
Experimental
Crystal data
[Co(H2O)6]0.35[Co2(OH)3(SO4)]
Mr = 323.41
Trigonal, P3m1
a = 6.3627 (19) A˚
c = 12.180 (4) A˚
V = 427.0 (2) A˚3
Z = 2
Mo K radiation
 = 4.80 mm1
T = 150 K
0.21  0.13  0.03 mm
Data collection
Stoe IPDS2 diffractometer
Absorption correction: multi-scan
(X-RED; Stoe & Cie, 2008)
Tmin = 0.415, Tmax = 0.862
1663 measured reﬂections
497 independent reﬂections
325 reﬂections with I > 2(I)
Rint = 0.097
Reﬁnement
R[F 2 > 2(F 2)] = 0.048
wR(F 2) = 0.132
S = 0.90
497 reﬂections
40 parameters
3 restraints
Only H-atom coordinates reﬁned
max = 1.04 e A˚
3
min = 1.05 e A˚3
Data collection: X-AREA (Stoe & Cie, 2008); cell reﬁnement: X-
AREA; data reduction: X-RED (Stoe & Cie, 2008); program(s) used
to solve structure: SHELXS86 (Sheldrick, 2008); program(s) used to
reﬁne structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
DIAMOND (Brandenburg & Putz, 1999); software used to prepare
material for publication: PLATON (Spek, 2009).
The authors thank the Thailand Research Fund, the Center
for Innovation in Chemistry and the Thailand Toray Science
Foundation for ﬁnancial support. BY thanks the Royal
Golden Jubilee PhD program and the Graduate School of
Chiang Mai University for a Graduate Scholarship.
Supplementary data and ﬁgures for this paper are available from the
IUCr electronic archives (Reference: LH2832).
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